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Abstract 

Background: Early detection of dementia aims to improve treatment outcomes. However, poor 
perception and understanding of dementia are significant barriers. We aim to investigate the 
public's perception of dementia and identify variables associated with the different profiles of 
public perception. Methods: A custom-designed questionnaire was used to assess laypersons' 
knowledge and perception of dementia during a health fair at a public hospital in Singapore, a 
developed Asian nation. Out of a sample of 370 subjects, 32 declined to participate (response 
rate = 91.4%). Latent class analysis (LCA) was used to identify meaningful subgroups of subjects 
from significant associations with multiple indicators of dementia awareness. Multinomial lo- 
gistic regression was performed exploring variables associated with each of the subgroups de- 
rived from LCA. Results: The majority of the study participants were female (66.9%), 65 years or 
older (71.1%), and ethnic Chinese (88.1%). LCA classified the study participants into 3 subgroups: 
Class 1 (good knowledge, good attitude), Class 2 (good knowledge, poor attitude), and Class 3 
(poor knowledge, poor attitude), in proportions of 14.28, 63.83, and 21.88%, respectively. Com- 
pared to other classes, participants with good knowledge and good attitude towards dementia 
(Class 1) were more likely to know someone with dementia and understand the effects of the 
disease, be married, live in private housing, receive higher monthly income, and not profess 



Philip Yap, MBBS, MRCP Department of Geriatric Medicine 

Khoo Teck Puat Hospital 

90 Yishun Central, Singapore 768828 (Singapore) 
E-Mail yap.philip.l k@alexandrahealth.com. sg 



EXTRA 



Dement Geriatr Cogn Disord Extra 2012;2:433-444 



and Geriatric 
Cognitive Disorders 



Dementia 



DOI: 10.1159/000343079 ©2012 S. Karger AG, Basel 

Published online: October 18, 2012 www.karger.com/dee 



Tan et al.: The Lay Public's Understanding and Perception of Dementia in a Developed 
Asian Nation 



belief in Buddhism, Taoism, or Hinduism. Conclusion: Our results show that the public in Singa- 
pore may not be ready for screening initiatives and early dementia diagnosis. Education efforts 
should be targeted at lower socioeconomic groups, singles, and those of certain oriental reli- 



Introduction 

With the ageing population, the prevalence of dementia is set to increase [1]. This has 
serious impacts on medical, social, and economic fronts [2]. The number of people with de- 
mentia is expected to double every 20 years and reach 81.1 million by 2040 [3]. It is projected 
that in the 21st century, the majority of the world's older people will be living in Asia [4, 5]. 

Persons with dementia present to health-care professionals when the disease is symp- 
tomatic. By the time symptomatic functional decline is detected, brain pathology is often 
advanced. This could explain the failure of clinical trials and hence the move towards a pre- 
clinical diagnosis of dementia [6-8]. It is hoped that efforts to increase awareness, reduce 
stigma, and clarify misunderstandings of the illness can enable early detection of dementia. 
Early diagnosis can help patients to plan for the future when insight is still retained and thus 
to better cope with the illness [9]. Early intervention has the potential to be cost-effective and 
can improve the quality of life for persons with dementia [10]. 

For early dementia detection initiatives to make a positive impact on society, they must 
be socially acceptable. Several studies have shown that high refusal rates for screening or 
further diagnostic tests for dementia may be related to poor attitudes, poor knowledge, and 
perceived stigma towards dementia [9, 11-13]. Although the study participants perceived that 
early diagnosis may provide more time for planning for an individual's health, financial, and 
housing needs, they had concerns about losing health insurance coverage, driving privileges, 
and employment [12, 14]. Moreover, there is still no cure for dementia. 

Interethnic differences exist in dementia epidemiology [5], and differences in culture, 
beliefs, and religion colour the way dementia is perceived [15]. Previous studies on Chinese 
people, for example, showed that because of their inherent cultural beliefs, dementia symp- 
toms may be normalized, and there is a tendency to hide their familial problems from the 
outside world [16]. In a predominantly Asian community such as Singapore, with the major- 
ity being Chinese, understanding the nuances behind the various sociocultural beliefs can 
help us to tailor strategies for public education and caregiver interventions, hence reducing 
the burden associated with dementia. 

With the rapid progress in dementia diagnostics, presymptomatic detection of Alzhei- 
mer's disease may soon become a reality [17-19]. Nonetheless, in spite of the developments 
on the medical front, the public appears to be lukewarm to screening [20]. Without wide 
public acceptance for dementia screening, pushing the frontiers of early diagnosis may be 
premature. Therefore, we conducted a survey with members from the public to assess their 
knowledge and attitudes towards dementia, including their perceived stigma of the illness. 
The results of the study will contribute to our understanding of how dementia is perceived 
in an Asian society and help focus our public education efforts to bridge the chasm between 
rapid medical progress and the seemingly more conservative attitudes of the public towards 
dementia. 
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Methods 

Subjects and Procedure 

Ethics approval for this study was obtained from the Domain Specific Review Board of 
the National Healthcare Group (NHG) Singapore. The information used for the study was 
collected during a health fair open to the general public conducted in conjunction with the 
opening of a new hospital, Khoo Puat Hospital, in the north of Singapore. A booth was set 
up to provide information on dementia, and a custom-designed questionnaire was used to 
elicit responses on the knowledge and attitudes of the layperson towards the disease. The 
responses to the questionnaire were used as a basis for providing customized education. The 
protocol administrator explained the nature and aims of the questionnaire, the voluntary 
nature of participation, and the confidentiality of the responses to consecutive members of 
the public who came by the booth. Verbal consent was obtained for the responses to be used 
for research, but no written consent was taken as anonymity was maintained for the infor- 
mation collected. 

Inclusion criteria included (1) literacy in English or Mandarin and ability to complete a 
survey questionnaire, and (2) age greater than 18 years. Although the survey questionnaire 
was designed to be self-administered, the subjects were first given an explanation and run- 
down of the questionnaire before being left to answer on their own. All questionnaires were 
completed on site. 

Measurements 
Demographics 

Age, gender, race, marital status, education, housing type, household income per month, 
and religion were obtained. To capture the participants' personal experience with a person 
with dementia, two questions were asked: (1) whether they knew of anyone (i.e. relatives, 
friends, or someone from the workplace) diagnosed with dementia, and (2) whether they un- 
derstood the effects and consequences of dementia as a result of knowing the person with 
dementia (table 1). 

Awareness of Dementia: Dementia Knowledge and Attitude 

To measure the public awareness of dementia, we defined its two domains: knowledge 
of dementia and attitude towards dementia. Nine statements (five on knowledge and four on 
attitude) were presented with 'yes' and 'no' response options to assess the participants' knowl- 
edge of dementia and their attitude towards the disease. These are detailed in table 1. Out of 
the four statements assessing attitude, two pertained to attitude with respect to treatment, 
while the other two were concerned with having a stigma-free attitude towards dementia. 
The content of the questionnaire was finalised on the basis of a literature search for question- 
naires assessing dementia knowledge and attitudes [14, 21, 22], as well as relevance to our 
local sociocultural context. At the same time, expert opinion from three professionals (nurse, 
social worker, and geriatrician) steeped in dementia care, with a mean of 8 -year working ex- 
perience in the field, was obtained (table 2). 

Statistical Analysis 

Latent class analysis (LCA) is a person-centred analysis for identifying subgroups of 
cases from multiple indicators of the issue of interest. For our study, LCA assigns the study 
participants to subgroups based on the associations between variables of dementia awareness 
(knowledge and attitudes). This statistical technique extracts a meaningful connotation 
from significant associations with multiple indicators of dementia awareness, which can 
overcome a complexity from simple cross-tabulations [23]. Compared to a traditional vari- 
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Table 1. Measurement of dementia awareness (n = 329) 



Participants, n (%) 
correct incorrect 



Dementia 1. Is memory decline due to ageing the same as dementia? 
knowledge 2. Is dementia part of normal ageing such that all older 
people develop dementia as they age? 

3. Based on what we know about dementia, the person 
diagnosed with dementia should be concerned about it and 
what is to come. 

4. People with mild dementia will eventually progress to 
moderate and severe dementia with time. 

5. A person with advanced dementia may no longer be able 
to talk, walk, recognise himself or his loved ones. 



133 (40.43) 196 (59.57) 

171 (51.98) 158 (48.02) 

271 (82.37) 58 (17.63) 

234 (71.12) 95 (28.88) 

220 (66.87) 109 (33.13) 



Attitude 1. If you have dementia, you would rather not know. 

2. Would you make plans for the future (for yourself and 
family) if diagnosed with dementia? 

3. If you have dementia, you would not want others to know. 

4. If you have dementia, you would be ashamed or 
embarrassed. 



65 (19.76) a 264 (80.24) b 

108 (32.83) a 221 (67.17) b 

205 (62.31) c 124 (37.69) d 

249 (75.68) c 80 (24.32) d 



1 Positive; b negative; c stigma-free; d stigmatized. 



able-centred analysis, the LCA can draw a parsimonious person-centred conceptualization 
of the dementia awareness patterns. 

In this study, Mplus 3.0 was used to classify homogenous subgroups of the study partici- 
pants by estimating similarities in the nine items of dementia awareness. Using the LCA with 
dichotomous responses, two sets of parameters were estimated [24] : (a) latent class probabilities 
indicate the number of classes and relative size of each class, and (b) the individual class mem- 
bers' means and variances of observable indicators are estimated in each of the latent classes. 

The optimal number of class enumeration is resolute by comparing estimated solutions of 
increasing numbers of classes. Modelling processes continue until the optimal number of 
classes is successfully fixed by multiple statistical fit indices. To corroborate an optimal class 
solution, each of the models was executed by stepwise addition of classes until the model fit the 
data, with a significant visual representation of patterns and a goodness of fits including the 
smallest scores on the Akaike Information Criterion (AIC) and Bayesian Information Crite- 
rion (BIC) [25], as well as a higher score in entropy. The Vuong-Lo-Mendell-Rubin test [26] was 
used to examine the optimal number of classification. As a single latent variable with a set of 
underlying 'classes', the dementia awareness pattern was entered into the final analytic model. 

As a nominal outcome variable, the pattern of dementia awareness estimated by the LCA 
was entered into a multinomial logistic regression. Stata 10 was used to examine determinants 
associated with the pattern of dementia awareness. Before entering independent variables in 
the multinomial logistic regression, bivariate analyses (x 2 tests) identified significant associa- 
tions between independent variables and the three classes of dementia awareness (table 2). 

Except for the variable 'income', all study variables had missing values of less than 5% of 
observations. No statistically significant differences were found between the study participants 
who missed or did not miss any responses. To minimize bias from the uncertainty of 'missing- 
ness', a hot- decking imputation procedure [27] was applied to complete the missing values. 
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Table 2. Descriptive statistics of the study variables by dementia awareness patterns (n = 329) 



Variables 


Participants, 
Class 1 


n (%) 
Class 2 


Class 3 


Statistics 
Pearson's 
X 2 (d.f.) 


Total 
sample 
n (%) 


Personal experience with a person with dementia 










Do not know anyone with dementia 


29 (12.13) 


148 (61.92) 


62 (25.94) 


X 2 (4) = 14.42; 


239 (72.64) 


Know someone with dementia but do not 








p = 0.006 




know the effects of dementia 


3 (13.04) 


14 (60.87) 


6 (26.09) 




23 (6.99) 


Know someone with dementia and 












know the effects of dementia 

Ase 


15 (22.39) 


48 (71.64) 


4 (5.97) 




67 (20.36) 


o 

>65 years 


32 (13.68) 


150 (64.10) 


52 (22.22) 


X 2 (2) = 0.26; 


234 (71.12) 


< 65 years 


15 (15.79) 


60 (63.16) 


20 (21.05) 


p = 0.876 


95 (28.88) 


Gender 












Female 


29 (13.18) 


144 (65.45) 


47 (21.36) 


X 2 (2) = 0.92; 


220 (66.87) 


Male 


18 (16.51) 


66 (60.55) 


25 (22.94) 


p = 0.633 


109 (33.13) 


Race 












Chinese 


42 (14.48) 


187 (64.48) 


61 (21.03) 


X 2 (2) = 1.04; 


290 (88.15) 


Non-Chinese 


5 (12.82) 


23 (58.97) 


11 (28.21) 


p = 0.595 


39 (11.85) 


Marital status 












Married 


38 (15.08) 


159 (63.10) 


55 (21.83) 


X 2 (2) = 0.57; 


252 (76.60) 


Unmarried 


9 (11.69) 


51 (66.23) 


17 (22.08) 


p = 0.753 


77 (23.40) 


Education 












Primary/ minimal 


2 (9.52) 


17 (80.95) 


2 (9.52) 


X 2 (4) = 13.38; 


21 (6.38) 


'O' and 'A' level 


24(11.48) 


132 (63.16) 


52 (25.36) 


p = 0.009 


225 (68.39) 


Tertiary/ diploma 


20 (24.10) 


52 (62.65) 


11 (13.25) 




83 (25.23) 


House type 












Private 


15 (41.67) 


it (An oT\ 
1/ y\J .ZZ) 


A ( 1 1 1 1 ^ 

4 \l 1.11 ) 


X ( 2 ) = 25.10; 


o (i nn qa\ 


Public 


32 (10.92) 


193 (65.87) 


68 (23.21) 


p < 0.001 


293 (89.06) 


Monthly household income group 












<USD 2,500 


30 (13.64) 


133 (60.45) 


57 (25.91) 


X 2 (2) = 6.29; 


220 (66.87) 


>USD 2,500 


17 (15.60) 


77 (70.64) 


15(13.76) 


p = 0.04 


109 (33.13) 


Religion 












Buddhist/Hindu/Taoist 


7 (4.79) 


99 (67.11) 


40 (27.40) 


X 2 (4) = 37.85; 


146 (44.38) 


Christian/ Catholic 


28 (34.57) 


42 (51.85) 


11 (13.58) 


p < 0.001 


111 (33.74) 


Free-thinker 


10 ( 13.89) 


48 (66.67) 


14 (19.44) 




72 (21.88) 



Results 

Sample Characteristics 

A total of 370 subjects satisfied the inclusion criteria and were invited to participate. 
Thirty- two refused, leaving 338 (91.4%) who provided verbal consent and completed the 
questionnaire. After excluding subjects with significant missing data, the final analysable 
sample was 329. We could not compare the characteristics of the respondents with the non- 
respondents as no information on the latter was captured. The majority of the study par- 
ticipants were female (66.9%), 65 years or older (71.1%), and ethnic Chinese (88.1%). In re- 
sponse to the questions regarding experience with dementia, 27.4% of the sample endorsed 
that they knew someone with dementia. Detailed characteristics of the study sample are dis- 
played in table 2. 
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Table 3. Statistical model fits of two- to four-class solutions of dementia awareness patterns 



Model fits 


2 classes 


3 classes 


4 classes 


AIC 


7,758.534 


7,634.677 


7,599.731 


BIC 


7,870.241 


7,802.238 


7,823.147 


Entropy 


0.954 


0.945 


0.775 


Vuong-Lo-Mendell-Rubin likelihood ratio test 


224.805 


181.496 


59.727 


p value 


p < 0.001 


p < 0.001 


p = 0.3659 



Dementia Knowledge and Attitude 

Table 1 shows a breakdown of the responses to the questionnaire. Close to 60% of the 
study participants incorrectly answered that memory decline is the same as dementia, and 
48% considered dementia to be a normal ageing process. The attitude towards dementia was 
generally negative, with 80.2% choosing not to know the diagnosis of dementia and 67.2% 
avoiding advanced care planning if diagnosed. With regards to stigma, close to one quarter 
(24.3%) and one third (37.7%) of the study participants would feel ashamed of having demen- 
tia or want to hide it from others, respectively. 

Pattern oj Dementia Awareness 

All classifications among the two- through four-class enumerations showed an incon- 
sistent incidence across indicators of dementia awareness (table 3). Each of the models was 
assessed through illustrated delineations of class profiles as well as statistical model fits for 
interpretability. Two- and three-class models showed more apparent theoretical distinctions 
among indicators. Of the three classifications, the three-class solution was the optimal fit, 
indicating the lower score in AIC (7,634.677) and lowest BIC (7,802.238) as well as higher 
score in entropy (0.945). A Vuong-Lo-Mendell-Rubin likelihood ratio test demonstrated that 
the three-class solution improved the two-class model, whereas the four-class solution did 
not advance the three-class model (table 3). Figure 1 illustrates the pattern of dementia aware- 
ness with the three-class solution on nine itemized dementia knowledge, positive attitude 
towards dementia preparedness, and stigma of dementia. 

The study participants were classified into three groups: Class 1 (good knowledge, good 
attitude), Class 2 (good knowledge, poor attitude), and Class 3 (poor knowledge, poor atti- 
tude). Except for one indicator regarding stigma of dementia (Stigma-free 1 in fig. 1), all in- 
dicators in the hypothesized three domains significantly contributed to distinguishing the 
pattern of dementia awareness. Overall, its pattern was fairly hierarchical in the conditional 
probabilities of five indicators of dementia knowledge and was separated into two obvious 
groups in the conditional probabilities of two indicators of positive attitude and two indica- 
tors of stigma-free attitude. 

Class 1 (n = 47; 14.28%) was characterized as having consistently higher conditional 
probabilities across all nine indicators of dementia awareness, as compared to the other two 
classes. Those who were classified in this group reported better knowledge of dementia, a 
more positive attitude and less stigma. Compared to Class 1 subjects, Class 2 subjects (n = 
210; 63.83%) showed fair knowledge levels but a more negative attitude to dementia and rel- 
atively higher stigma. Interestingly, members of this class were more likely to recognize that 
people with mild dementia will progress to severe dementia with time, and were least likely 
to show positive attitudes to dementia. Class 3 subjects (n = 72; 21.88%) reported the lowest 
conditional probabilities in all domains of knowledge, and a positive and stigma-free atti- 
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Fig. 1. The pattern of dementia 
awareness. Higher conditional 
probabilities on the y-axis mean 
better knowledge, more positive 
attitude, and less stigma against 
dementia. 
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tude. Thus, those in Class 3 were more likely to have poor knowledge, negative attitudes, and 
higher stigma. 



Factors Associated with the Pattern of Dementia Awareness 

Using a multinomial logistic regression on the pattern of dementia awareness classified 
with three categories estimated by the LCA, we estimated its associated factors (table 4). 
Compared with those who did not know anyone with dementia, those who knew someone 
with dementia and knew the effects of dementia were more likely to be in Class 1 than Class 
3. They were also more likely to be classified in Class 2 than Class 3. 

The sociodemographics of the study participants were significant contributors to distin- 
guishing the patterns of dementia awareness. Specifically, those who are married were more 
likely to be in Class 1 than Class 3. Those who are living in public housing were less likely to 
be in Class 1 than Class 2 or Class 3. Those who received more than USD 2,500 household 
income per month were more likely to be in Class 1 or Class 2 than Class 3. Compared to 
Buddhists, Hindus, and Taoists, Christians and free-thinkers were more likely to be classi- 
fied in Class 1 than Class 2 or Class 3 (table 4). 



Discussion 



In spite of efforts to raise awareness about dementia in recent years, the results suggest 
that a substantial proportion of our population still do not have an accurate understanding 
of dementia. Most people see dementia as part of the normal ageing process. As many as 
59.6% of the study participants answered incorrectly when asked if memory decline due to 
ageing is the same as dementia, and almost half (48.0%) of them gave incorrect responses 
when asked whether dementia is part of normal ageing. 

This 'normalization' of dementia symptoms could largely be influenced by culture. Cul- 
ture affects how meaning is assigned to the illness [28]. In a study on a multiethnic sample 
of Asian-American caregivers in the United States [29], it was found that different models 
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Table 4. Multinomial logistic regression of caregivers' coping styles (n = 329) 



Variables 


Class l a 




Class l b 




Class 3 b 






OR 


CI 


OR 


CI 


OR 


CI 




Personal experience with a person with dementia 
















Know someone with dementia but do not 
















know the effects of dementia 


0.92 


0.17-4.81 


0.92 


0.21-4.04 


1.00 


0.36- 


-2.81 


Know someone with dementia and know the 
















pTTprtQ nf npmpntia 

Lllt^lo Ul Ut.lllt.ll Lid 


8.96** 




1.80 


0.79-4.11 


0.20** 


0.07- 


-0.59 


.Tige ^XDJ yCdlS^ 


1.58 


0.60-4.17 


1.12 


0.48-2.59 


0.71 


0.37- 


-1.36 


Ivlale 


0.75 


0.29-1.87 


1.09 


0.49-2.39 


1.46 


0.78- 


-2.72 


Chinese 


0.77 


0.20-2.94 


0.55 


0.17-1.79 








Married 


3.04* 


0.99-9.32 


2.09 




0.69 


0.33- 


-1.44 


Education 
















'O' and 'A' level c 


1.06 


0.22-5.08 


1.54 


0.39-6.06 


1.45 


0.55- 


-3.86 


Tertiary/ diploma 0 


2.24 


0.41-12.26 


2.18 


0.51-9.27 


0.97 


0.32- 


-2.98 


House type (public housing) 


0.29* 


0.08-1.01 


0.34* 


0.13-0.86 


1.13 


0.36- 


-3.61 


Monthly household income group ( > USD 2,500) 


1.22 


0.43-3.44 


0.60 


0.25-1.42 


0.50* 


0.24- 


-1.02 


Religion 
















Christian/ catholic 


9.57*** 


3.21-28.57 


7.68*** 


3.12-18.96 


0.80 


0.35- 


-1.81 


Free-thinker 


2.85* 


0.97-9.17 


2.59* 


0.98-7.22 


0.91 


0.43- 


-1.89 


Model fit 


Logistic regression \ 2 


(24) = 75.71***; pseudo R 


! = 0.128 







a The reference group is Class 3. b The reference group is Class 2. c The reference group is a primary education group. 
d The reference group is a Buddhist/Hindu/Taoist group. * p < 0.05; ** p < 0.01; *** p < 0.001. 



exist in the conceptualization of dementia. While the biomedical model perceived dementia 
more as a medical disease, the folk model viewed its symptoms as part of the normal conse- 
quence of growing old. Labels such as 'confused', 'memory deterioration', or 'having a dif- 
ficult personality' were used to describe dementia symptoms. In the mixed medical-folk 
model, dementia was referred to with biomedical labels such as Alzheimer's disease, but folk 
models of illness were used to explain it. 

In Asian countries, the influence of traditional Chinese folk culture and religions such 
as Buddhism and Taoism [30] can colour the way people view illness, leading them to see ill- 
ness as an inevitable part of life, hence the lack of necessity to pursue a diagnosis and seek 
treatment [15, 31]. They may also believe that the cause of illness is related to their destiny 
and sealed in their fate. As such, it is not surprising that in an Asian population with a strong 
Chinese heritage, a large proportion of people may normalize dementia symptoms. Cultur- 
ally congruent educational interventions to reach out to different sociodemographic and 
ethnic communities are therefore necessary. 

Despite the knowledge gaps, the majority understood the severe consequences of demen- 
tia. In total, 71% of the study participants knew that people with mild dementia would even- 
tually progress to moderate and severe dementia with time; 66.9% knew that in advanced 
dementia, the person may no longer talk, walk, or recognize their loved ones. However, this 
was not accompanied by a proactive response to the illness, and it was a largely negative at- 
titude that prevailed. The majority (80.2%) said they would rather not know about their di- 
agnosis of dementia, and only 32.8% would make plans for the future if they or one of their 
family members were diagnosed with the illness. In the same vein, studies in the US have 
found that, while study participants agreed to be screened for dementia, a large proportion 
of those who screened positive did not return for further follow-up [7]. It has been argued 
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that dementia screening can allay fears, especially if the test result is negative. Negative at- 
titudes in the public could indeed be due to fears associated with the diagnosis of dementia. 
A sense of fatalism, beliefs about being diagnosed, and awareness of poor self-efficacy could 
all account for these fears [32]. Without doubt, the benefits of early treatment would need to 
be emphasized in any public education effort in dementia. 

Several other reasons could account for the negativity. They can be explained by an in- 
dividual's coping styles and the prevailing attitudes towards old age and 'senility'. Avoidance 
coping, denial and a fear of what may come, ageism and 'dementiaism', are possible reasons 
behind the findings and certainly warrant more in-depth study. Stigma associated with de- 
mentia was also investigated, and significant proportions of 37.7 and 24.3% of the study par- 
ticipants claimed that they would not want others to know of their diagnosis and would be 
ashamed or embarrassed, respectively. While it is heartening to note that a greater propor- 
tion of the participants are 'stigma-free', about one third still expressed shame with the dis- 
ease, calling for more efforts at removing stigma associated with dementia. 

A substantial portion of the participants (63.83%) who had adequate knowledge about 
dementia were found to have poor attitudes towards the disease (Class 2). Those who knew 
someone with dementia and its effects were more likely to be in Class 1 or Class 2 than Class 
3, implying that this group certainly had better knowledge. However, they were not more 
likely to be in Class 1 than Class 2, again indicating that adequate knowledge did not amount 
to having a positive attitude about dementia. We surmise that knowing about the disease may 
have divergent effects. While it is hoped that learning more about the illness and its serious 
effects can lead to better preparedness and preemptive coping plans, it could also instil fear, 
anxiety, and an avoidance of the issue. 

The way people interpret events is crucial for whether they can cope with a situation suc- 
cessfully or become stressed by it [33]. This would imply that public education must go further 
than merely conveying information to the masses. An in-depth approach is needed whereby 
concerted efforts need to be undertaken to nurture good attitudes and perceptions towards 
dementia, and empower people to improve their self-efficacy. Reassurance with a supportive 
health-care infrastructure may also be helpful. Focus groups discussions and support groups 
may be a more effective means to address underlying negativities towards the illness. 

The 2006 survey conducted by the MetLife Foundation [34] reported that, overall, 63% 
of their study participants were concerned about having to provide care for someone with 
Alzheimer's disease [35]. Our study shows that compared with singles, married couples are 
more likely to have better knowledge, attitudes, and less stigma towards dementia. The mar- 
ried subjects could be more conscious of the prospect of themselves or their spouse succumb- 
ing to dementia in the future, given their sense of responsibility and commitment towards 
their family. Married people are also more likely to have more elderly dependents at risk of 
dementia and could be more aware of their filial duty towards them in their old age, espe- 
cially in an oriental society like ours. 

A Singapore study found that religion and spirituality have a positive effect on coping 
for family caregivers of persons with dementia [36]. Holding the belief that a higher being is 
in control of what happens in one's life can promote resilience and reduce depressive symp- 
toms [37, 38]. Religion and spirituality can affect knowledge and perceptions in different 
ways. Christians and free-thinkers, seemingly disparate in make-up, were more likely to be 
classified in Class 1, indicative of good knowledge and attitude, compared to the rest. We 
surmise that the commonality in the other oriental religions, namely, Buddhism, Hinduism, 
and Taoism, is the concept of 'karma' and reincarnation, where one's deeds in the past deter- 
mine the present outcome. Christians and free-thinkers, however, do not subscribe to this 
belief. The cultural or spiritual belief that one could be partially responsible for 'bringing it 
upon oneself could also explain the less positive attitude and greater stigma seen among 
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Buddhists, Hindus, and Taoists. Finally, in practitioners of these religions, there is a tenden- 
cy to resign their future to 'destiny'. A reluctance to actively alter one's destiny could also 
explain a predilection to shy away from wanting to know the diagnosis of dementia or make 
plans for the future. 

In a study investigating the emotional reactions of Arab laypersons to a person with 
Alzheimer's disease, feelings of rejection were mainly associated with lower education and 
lower income [39]. This is similar to our findings, where study participants who received less 
than SGD 3,000 household income per month were more likely to be in Class 3, and those 
who were living in public housing were less likely to be in Class 1. It is not surprising that 
those with a higher socioeconomic status have better knowledge and attitudes towards de- 
mentia. This group is likely to be more educated and informed on the popular issues of the 
times compared to the less well-off people who have to first contend with life's basic neces- 
sities. This phenomenon is commonly seen in other spectres of life as well [40]. Previous re- 
search has shown that due to communication barriers, those from lower income groups rely 
heavily on interpersonal sources to share and receive health information [41]. Thus, efforts 
can be put into tailoring word-of-mouth health communication styles among those in the 
lower-income groups to reduce communication inequities. This may help to reduce health 
disparities in the population. 

Our findings clearly show that much needs to be done to improve the lay public's under- 
standing of dementia. Given the rapid progress in early diagnosis of Alzheimer's disease, the 
lay community does not appear ready for screening initiatives and diagnosis of pre-symp- 
tomatic disease. LCA has enabled a better understanding of the profiles of the different class- 
es of the study participants. Analysing these classes alongside their demographic character- 
istics allows some postulations to be made and enables a more focused approach to interven- 
tion to improve public awareness and attitudes towards dementia. 

The findings imply greater efforts should be directed at singles, lower socioeconomic 
groups, and believers of Buddhism, Taoism, and Hinduism. Initiating dementia awareness 
programmes in schools may be a viable solution to start public education early and include 
as wide a population catchment as possible. Having dementia advocacy initiatives targeted 
at specific religious groups may also be helpful, and allowing persons with dementia and 
caregivers opportunities to share their experiences can help improve attitudes and reduce 
stigma. 

Nonetheless, there are some limitations to our study, with the modest number of subjects 
and disproportionate representation from Chinese being one. We lack information from our 
minority ethnic groups such as the Indians and Malays. Also, as the surveys were conducted 
at a geriatric booth at a health fair in a public hospital, participants were more likely to have 
some interest in geriatric issues. Therefore, the negative attitudes towards dementia reflected 
in the study results could be an underestimate of the real situation. 

The variable 'personal experience with a person with dementia' may include quite a het- 
erogeneous group of people as the degree of interaction with a person of dementia could vary 
significantly, depending on whether he or she was a caregiver or a distant acquaintance with 
a person with the illness. With a larger number of participants, it would be interesting to 
break down the degree of personal experience and explore its effect on the outcomes. Final- 
ly, the division of monthly household income categories was guided by the median household 
income of Singaporeans, estimated to be USD 4,700 in 2010 [42]. We decided to adopt this 
value to define low income as half of the amount which would approximate USD 2,500, and 
this value was close to the median monthly household income of citizens staying in the 
smaller category of public housing (3-room flats). We acknowledge some arbitrariness was 
inherent in determining the low income cut-off, and thus the results may have varied had a 
different cut-off been chosen. 
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